Objective: The aim of this study was to explore the structural and external validity of the recently developed Questionnaire for Eudaimonic Well-Being (QEWB), scrutinising the parcelling approach used by Waterman and colleagues to confirm the unidimensional structure of the scale. Method: A multicultural South African student sample (n = 325) was used. Parceland item-level confirmatory factor analysis and item-level exploratory factor analysis were conducted to explore the scale's structural validity. External validity was examined via attenuation corrected correlations with scores on criterion measures.
views on eudaimonia were included. The questionnaire included items from both the objective understanding of eudaimonia (i.e., qualities associated with eudaimonic functioning, such as the pursuit of excellence and self-realisation) and from the subjective stance (i.e., subjective experiences of eudaimonia, such as feelings that one is engaged in activities that are personally expressive). The interrelated categories of self-discovery, perceived development of one's best potentials, sense of purpose and meaning in life, investment of significant effort in pursuit of excellence, intense involvement in activities, and enjoyment of activities as personally expressive formed the basis for item formulation and content.
Validation of the QEWB

Waterman et al. (2010) followed Simms' (2008) guidelines for proper scale construction
in the development of the QEWB. Simms proposed that scale development involves three stages: firstly, the substantive validity phase, where theory-informed conceptualisations of the construct are formed and the need for the scale is established; secondly, the structural validity phase, where the psychometric properties of items are evaluated and provisional scales are created; and thirdly, the external validity phase, where convergent, discriminant, and criterion-related validity is assessed. In their validation of the QEWB, Waterman et al. (2010) gave extensive consideration to Simms' first and third phases. Regarding the first, they provided a substantial discussion of the theoretical definition of EWB that was to be operationalised by the QEWB, and concerning the latter, they tested a number of hypotheses about relationships between scores on the QEWB and scores on indicators of the development of identity commitments, other forms of well-being, identity exploration, personality traits, and positive and negative psychological functioning. However, the structural validity was attended to only briefly.
In their brief discussion of the structural validity of the QEWB, Waterman et al. (2010) provided descriptive statistics for the scale's total scores, but not for individual items. The item-level psychometric examination of the scale using descriptive statistics is valuable as it can, for example, provide information regarding univariate normality (Bandalos and Finney 2010). Cronbach's alpha coefficient was provided to indicate the internal consistency reliability of the scale, but additional measures, such as the mean interitem correlation and item-total correlations, will add further information.
Regarding the QEWB's factor structure, Waterman et al. (2010) conducted analyses to confirm the scale's unifactorial structure, without providing any motivation for the hypothesised unidimensionality. In fact, they thoroughly discussed the six interlinked aspects of EWB that formed the basis of item formulation. We considered that the specified aspects may be interlinked, but still distinct. Therefore we hypothesised that a multidimensional factor structure with intercorrelated factors may be a possibility.
Furthermore, we have questions about the analytical approach Waterman et al. (2010) used to confirm the scale's unidimensionality. They applied confirmatory factor analysis (CFA) to verify their hypothesis that the QEWB has a unidimensional structure, but no exploratory factor analysis (EFA) was reported to investigate possible multidimensionality. In the CFA, which was applied via structural equation modelling, Kline's (2005) recommendation that "no more than 5-6 indicators should be used to define a latent variable" (Waterman et al. 2010 , p. 52) was followed. Therefore, Waterman et al. used parcelled indicators where adjacent items were summed to form five parcels. However, parcelling in this instance is controversial because parcelling "assumes that items within each parcel are unidimensional" (Kline 2011, p. 181). Kline (2011) indicated that:
Parceling is not recommended if unidimensionality cannot be assumed. Specifically, parceling should not be part of an analysis aimed at determining whether a set of items is unidimensional. This is because it is possible that parceling can mask a multidimensional factor structure in such a way that a seriously misspecified model may nevertheless fit the data reasonably well. (pp. 181-182) Waterman et al. parcelled adjacent items, but gave no theoretical justification for or statistical test of the unidimensionality of items that were combined into parcels. They stated that item formulation was based on six interrelated categories of EWB, and on face value it seemed to us as if items that were combined into parcels often belonged to different theoretical categories. From a theoretical point of view, this made us question the viability of the assumption of unidimensionality within parcels. A first step would be to empirically examine the feasibility of the assumption of unidimensionality of the parcels. If the assumption proves to be viable, the parcelling approach suffices for the sample under study. If not, additional approaches, such as item-level EFAs, should be used to explore the scale's dimensionality.
In addition to finding the feasibility of parcelling questionable, the necessity of using parcelling to conduct CFAs deserves scrutinisation. The rationale for parcelling lies in the fact that ordinal data (such as Likert scale data) often does not satisfy the assumptions of continuity and multivariate normality that various estimation techniques in structural equation modelling, such as maximum likelihood estimation, rely on, while total scores of ordinal items tend to be continuous and normally distributed (Kline 2011) . However, Blunch (2008) stated that ordinal variables can be treated as if they were normally distributed interval scaled variables if they can take on at least five possible values, if their skewness and kurtosis values are close to zero, and if a possible limited skewness goes to the same side for all variables. These pointers need to be evaluated and if they are satisfied, commonly used estimation methods in CFA, like maximum likelihood, can be applied and parcelling would not be needed.
Waterman et al. (2010) correlated scores on the QEWB with scores on a variety of other scales to establish the external validity of the scale, which is Simms' (2008) third stage of scale development. These scales covered a broad range of psychological functioning, but only two came from the well-being research: one tapping so-called "subjective well-being" (which concerns positive emotions and life satisfaction) and the other "psychological well-being" (which involves functioning well). It will be useful to correlate scores on the QEWB with scores on a wider range of well-being scales to further explore the nomological net of EWB as operationalised by the QEWB in order to ascertain the scale's convergent and discriminant validity.
The validation study of Waterman et al. (2010) was done using students from the USA. Positive psychologists are often critiqued for focusing mainly on developed, Western countries in their research (Selin and Davey 2012) . This study contributes by examining the validity of the QEWB for a sample from South Africa, a developing African country.
The present study
The first aim of this research was to explore the structural validity of the QEWB. This involved an investigation of the psychometric properties of the individual items, the scale's internal consistency reliability, the unidimensional factor structure proposed by Waterman et al. (2010) , as well as possible alternative factor structures. In particular, our goal was to scrutinise the parcelling approach used by Waterman et al. to confirm the unidimensional structure of the scale. Based on theoretical considerations and our discomfort with the psychometric procedures used by Waterman et al. to confirm the scale's unidimensionality, we hypothesised that the unidimensional factor structure that Waterman et al. confirmed through parcelling would not optimally explain the structure of the items. Although a single higher-order factor may underlie the QEWB, our conjecture was that item-level exploratory and confirmatory techniques would reveal a multidimensional factor structure. On the basis of the theoretically intended composition of EWB according to the model of Waterman et al., the following components underlying its theoretical framework are (or ought to be) operationalised in its meaure: self-discovery, perceived development of one's best potentials, sense of purpose and meaning in life, investment of significant effort in pursuit of excellence, intense involvement in activities, and enjoyment of activities as personally expressive.
Our second aim was to explore the scale's external validity (convergent and discriminant) with specific focus on correlations between scores on the QEWB and scores on other well-being scales as well as a measure of psychological dysfunction. Our hypotheses were that scores on the QEWB would have high positive correlations with scores on other measures in the family of EWB to confirm convergent validity and moderate positive correlations with scores on measures of hedonic well-being, a moderate negative correlation with scores on a depression scale, and a small negative correlation with scores on a measure of search for meaning (which was found to be slightly negatively correlated with meaning in life, an aspect of eudaimonic well-being [Steger et al. 2006 ]), to establish discriminant validity.
Method
Research design and participants
This was a quantitative study using a cross-sectional questionnaire survey with a sample of convenience. The sample (n = 325, Male = 80, Female = 242, three unspecified) consisted of students from a South African university. The average age in years was 21.03 (SD = 4.09), and it ranged between 18 and 54 years. South Africa's multicultural, multilingual demographical composition was reflected in the sample, where 18% of the sample indicated English as their native language, while the rest selected Setswana (18%), Afrikaans (7%), or Other (55%) as their native language, or did not answer (1%). The "Other" language category could one of the other eight of the eleven South African official languages, or any other language. The language of tuition is English at two of the three sites where data were collected, therefore it can be assumed that participants from those sites were sufficiently fluent in English. At the third site used for data collection, the language of tuition is both English and Afrikaans. At this site, participants had the choice to complete the survey in either English or Afrikaans. Only the data for group who completed the survey in English is included in this study, and we can assume that these participants were sufficiently fluent in English.
Measures
The QEWB was administered as part of a battery of psychological well-being and dysfunction scales that were used to determine the external validity the scale. Satisfaction with Life Scale (Diener et al. 1985) This instrument is intended to measure a respondent's own assessment of the satisfaction with his or her life as a whole on a cognitive-judgemental level and consists of five 7-point Likert-type items, with anchor labels ranging from 1 (strongly disagree) to 7 (strongly agree). Diener et al. (1985) showed that the scale had good psychometric properties (α = .87) for samples of mainly American students, while construct validity and cross-cultural applicability of the scale were reported extensively in Diener (1993, 2008) Meaning in Life Questionnaire (Steger et al. 2006) This scale contains two five-item subscales measuring presence of and search for meaning in life, respectively. Respondents rate their degree of agreement on a 7-point Likert scale, ranging from 1 (absolutely untrue) to 7 (absolutely true). Sense of Coherence Scale (Antonovsky 1987 (Antonovsky , 1993 This 29-item scale measures an individual's cognitive self-evaluation of the world and his or her life in it, with regard to the extent that it is experienced as comprehensible, manageable, and meaningful, using a 7-point Likert scale with different semantic anchors for each item. Antonovsky ( 
Procedure
The battery was compiled by combining the selected scales into a response booklet. Authorities of the sites where data was gathered were contacted to obtain permission, discuss ethical considerations, and make practical arrangements for data gathering. The lecturers and research assistants who helped as fieldworkers gathered the data, under the supervision of the researchers, in supervised class settings. Students from the selected sites volunteered to participate, and no monetary or academic credit remuneration was offered to them.
Ethical considerations
This project formed part of the FORT 3 project that had been approved by the Ethics Committee of the North-West University, South Africa, with project number NWU 00002-07-A2. Written informed consent was obtained from respondents prior to participation and responses were anonymous. Opportunities for debriefing were provided.
Data analysis
IBM SPSS Statistics 20 was used for all statistical analyses, except for the CFAs, for which IBM SPSS Amos 20 was used. Descriptive statistics (mean, standard deviation, skewness, kurtosis, interitem correlations, and item-total correlations) and reliability coefficients (Cronbach's alpha and average interitem correlation) were calculated. QEWB scores were compared for gender (independent t-tests) and age (ANOVA). CFAs were conducted via structural equation modelling (the confirmatory option) to establish construct validity, using both parcelled indicators, similar to Waterman et al. (2010) , and the individual items as indicators. The proposed unidimensional structure of the scale was further tested with principal component analysis. EFAs were conducted to explore the multidimensionality of the scale. External validity (convergent and discriminant) was explored by examining the attenuation corrected correlational patterns between scores on the attained QEWB factors and scores on other measures in the family of EWB, measures more prominently associated with hedonic well-being, a measure of search for meaning, and a measure of depression. The attenuation correction was done by dividing the observed correlation coefficient by the square root of the product of the two scales' Cronbach's alpha values to compensate for the unreliability of the measures. However, caution should be applied when interpreting these corrected correlations, since alpha is a lower boundary for reliability, and division by alpha will then lead to overestimates of the corrected correlation (Bryant et al. 2007 ).
Results
Descriptive statistics and reliability analysis for the QEWB As an initial exploration of the data, we calculated descriptive statistics of the individual items. After the calculation of reliability measures for the scale, descriptive statistics were also computed for the scale's total score. Table 2 provides the interitem correlation matrix. The reversed-phrased items' scores were reversed prior to these analyses for the purpose of comparability. The mean scores for most items lay above the centre point of the scale, which indicated that responses were more to the positive end of the scale (all items' mean values were larger than 4.00, the centre point of the Likert scale, except for one item; furthermore, there were 13 items with mean scores above 5.00). This was confirmed by the mostly negative skewness statistics. Relatively small standard deviations for a number of items implied the limited variability of certain items. Skewness and kurtosis values of less than |2.00| can be considered acceptable deviations from normality, but more liberal standards allow for values less than |7.00| (Bandalos and Finney 2010). In this study, most skewness and kurtosis values were less than |2.00| and all were less than |7.00|. There were items that had negative correlations with other items and small or negative item-total correlations, which pointed towards problems with the proposed unidimensionality of the scale (Blunch 2008).
Item-level descriptive statistics
Internal consistency reliability and scale total descriptive statistics Although this could have suggested that a higher order factor underlay the scale, we suspected that a more nuanced understanding of the scale's dimensionality might have arisen if the data was analysed on item level. We were also concerned that the crucial assumption for parcelling, namely unidimensional parcels, may not have held. We started our investigation of the scale's underlying factor structure for our sample by testing the proposed unidimensional structure of the QEWB using both parcelled and item-level indicators in CFA. We also examined loadings on the first unrotated component in principal component analysis. Possible multidimensional structures by means of EFAs were also explored. In order to conduct EFA and CFA, the sample size must be sufficient. For this sample, the Kaiser-Mayer-Olkin (KMO) measure of sampling adequacy was .82, which is above .70 and can therefore be considered "good" (Hutcheson and Sofroniou 1999). Table 3 : the CFI from the incremental indices group (values larger than .95 are considered a sign of good fit); the RMSEA with its associated 90% confidence interval from the parsimonious indices group (values should fall below .05 for a well-fitting model or below .08 to show that the fit is acceptable); and the chi-square test statistic, its number of degrees of freedom, and the resulting p-value from the absolute indices group (small p-values show that the fit between the hypothesised model and the perfect fit of the data is not adequate). Note that the chi-square test tests the null hypothesis that the model holds exactly in the population, which is unrealistic. Furthermore, the chi-square test statistic tends to be large when the sample size is large, leading to rejection of the null hypothesis even if the model fits the data well. The chi-squared test is therefore reported, but not used for interpretation. Both the RMSEA and CFI values depicted in Table 3 suggested that the model fitted the data well.
In line with Kline's (2011) guideline that parcelling only suffices when items that are combined into parcels are unidimensional and that the use of parcelling when items that are combined are not unidimensional may lead to deceptive conclusions, we examined the internal consistency of the parcels by means of Cronbach's alpha coefficient. As explained by Clark and Watson (1995), "internal consistency is a necessary but not sufficient condition for . . . unidimensionality" (p. 315). For our sample, the five parcels' Cronbach's alpha scores were .44, .52, .26, .39, and .46. These values clearly indicate a lack of internal consistency for most parcels and by implication a lack of unidimensionality. This implies is that the parcel-level CFA fit indices in Table 3 are not interpretable.
Item-level CFA
Item-level CFAs using maximum likelihood estimation can be conducted on ordinal data if the data adhere to certain guidelines, as specified by Blunch (2008). In such a case parcelling would not be necessary. The pointers Blunch (2008) identified were satisfied in our study, since there were seven response options (which is more than the proposed minimum of five), skewness and kurtosis values on item level were within the limits of acceptable departure from normality (and therefore close to zero), and most items were slightly negatively skewed (which means that a possible limited skewness goes to the same side for all variables). By implication, commonly used estimation methods in CFA, like maximum likelihood, could be applied to our data. We therefore proceeded to conduct CFA with the items as indicators. The fit statistics, presented in Table 3 , showed that a unifactorial understanding of the QEWB did not adequately fit the data. 
Principal component analysis to test for unidimensionality
EFA
Since the item-level CFA and principal component analysis suggested that a unidimensional factor structure did not fit our data well, we conducted EFAs using both principal axis and maximum likelihood factoring with oblimin rotation to explore the dimensionality of the items. Similar results were obtained for the two methods of factor extraction and we therefore present the results for the principal axis factor analysis only.
The point of inflection for the scree plot pointed towards three underlying factors. The pattern matrices of factor analyses with six, five, four, three, and two factors were explored for interpretability of the factors. We considered a factor a major factor when at least three items had loadings of .30 or larger on that factor and when there were no or few cross-loadings (Costello and Osborne 2005 ). An analysis of the rotated pattern matrices revealed that the three-and four-factor solutions were interpretable and consisted of only major factors. The five-and six-factor solutions contained factors that could not be considered major factors according to the criteria, while the two-factor solution was difficult to interpret and explained little variance.
The pattern matrices of the three-and four-factor solutions are presented in Table 4 . For the three-factor solution, we labelled the factors Sense of Purpose, Purposeful Personal Expressiveness, and Effortful Engagement. The items that loaded high on the Purposeful Personal Expressiveness factor divided into two factors in the four-factor solution, while the Sense of Purpose and Effortful Engagement factors remained the same. We labelled the two subfactors Engagement in Rewarding Activities and Living from Beliefs. The three factors explained 41.99% of the variance, while four factors explained 47.60% of the variance.
The factor to which each item was assigned for the calculation of factor scores is indicated in gray shadow in Table 4 . If an item loaded high on more than one factor, we assigned the item to one of the factors based on the magnitude of the factor loadings and interpretability. Cronbach's alpha coefficient and the average interitem correlation, also presented in Table 4 , were calculated for each factor as measures of internal consistency reliability. Although the Cronbach's alpha coefficients of the Effortful Engagement and Engagement in Rewarding Activities factors were below the .70 guideline, the average interitem correlations lay within the proposed .15 -.50 range for all Note. QEWB Questionnaire for Eudaimonic Well-Being, (R) Reversed-phrased item, F1 Sense of Purpose, F2 Purposeful Personal Expressiveness, F3 Effortful Engagement, F2a Engagement in Rewarding Activities, F2b Living from Beliefs. Factor loadings ≤ .20 are suppressed. The factor to which an item was assigned based on factor loading and interpretability is indicated in boldface. Cronbach's alpha coefficient and the average interitem correlation were calculated accordingly for each factor. Table 5 contains the attenuation corrected Pearson correlations between scores on the QEWB factors and measures of psychological well-being and dysfunction. For the purpose of comparability with correlations reported in other studies, the noncorrected correlations are also provided in Table 5 . However, we interpret and discuss only the attenuation corrected correlations in this article, since it compensates for unreliability of the measures. For the remainder of the article the term "correlation" will be used to refer to "attenuation corrected correlation". Furthermore, correlations between the Regarding the first aim of the study, findings showed support for a one-dimensional factor structure at parcel level (as done by Waterman et al. 2010 ), but also revealed that the use of parcelling was not justified as the assumption of unidimensionality within parcels was not satisfied. A lack of fit of the unidimensional factor structure was shown by a number of small or negative interitem and item-total correlations, inadequate fit indices for item-level CFA, and the small proportion of variance explained by the first unrotated component in principal component analysis, as well as small component loadings and communalities for a number of items.
External validity of the QEWB
With regard to the descriptive statistics, reliability indices and principal component analyses to assess the unidimensionality of the scale, some remarks are warranted. Individual items and the scale's total score yielded average values above the centre point, which is in line with what we would hope for a scale measuring well-being. Although most individual items and the scale's total score were negatively skewed, skewness and kurtosis statistics pointed towards sufficient normality. The small component loadings of certain items (especially Items 3 and 10) on the first unrotated component in principal component analysis, as well as their small communalities, suggest that these items may need revision if the scale is expected to be unidimensional. Item 10's corrected item-total correlations were also small in the multifactor solutions. However, both items had salient loadings on major factors in the multifactor solutions and all factors' average interitem correlations were above .15. We decided to retain the items in the scale, but flagged Item 10 for further critical investigation in future studies. A number of items had cross-loadings (i.e., multiple loadings larger than .30) in the multifactor solutions and, if the aim is to establish a scale with related but distinct subscales, these items may need to be reworked. Furthermore, some items had nonsalient primary loadings (i.e., loadings on all factors smaller than .30) and may need modification.
A three-factor structure emerged and the moderately correlated latent dimensions were sense of purpose, purposeful personal expressiveness, and effortful engagement. In the four-factor solution, the purposeful personal expressiveness factor divided into two separate factors. The four-factor solution explains more variance than the three-factor solution, which makes it an attractive option. On the other hand, the parsimoniousness of the three-factor solution makes the three-factor solution an elegant choice. For the sake of parsimony, we propose the three-factor solution as main model in the current study. Further research utilising data from other groups is recommended to obtain clarity in the choice between the three-and four-factor structures. Linkages were found between the dimensions obtained in this study and theory in EWB literature For the Effortful Engagement factor, it is noteworthy that high factor loadings (> .30) came exclusively from reversed-phrased items. In fact, all reversed-phrased items had loadings larger than .20 on this factor. The question is whether the reversed-phrased items all loaded high on a single factor due to conceptual similarity, or whether methodological issues also played a role? Conceptually, the Effortful Engagement factor appears to represent a willingness to put effort into matters, even if it is difficult, and to take responsibility for one's life direction. Waterman Because of these reasons, it is not uncommon for experts to recommend the use of only positive-phrased items in measurement instruments (DeVellis 2012). It is possible that methodological, rather than theoretical reasons, contributed to the high loadings of all reversed-phrased items on one factor in this study. This effect may have been aggrevated by the fact that most of the respondents (82%) were not home language English speakers, which may have lead to increased difficulty with complexly formulated reversed-phrased items. Future studies can explore the performance of the QEWB with omitting the negatively phrased items.
In the exploration of the QEWB's external validity, the Sense of Purpose factor had larger correlations (in absolute value) with the criterion scales' scores than any of the other QEWB factors. This may suggest that the items contained in this factor may be used instead of the full scale without losing too much information, especially if the aim is to develop a unidimensional scale of EWB. In particular, this factor was extremely highly correlated with the Presence subscale of the Meaning in Life Questionnaire, which also taps a sense of meaning and purpose in life. It also had very large correlations with the Psychological Well-Being subscale of the Mental Health Continuum -Short Form and the Sense of Coherence Scale, which can both be considered to measure elements of EWB. This may indicate that Sense of Purpose is a very important indicator of general EWB. The factor's large positive correlations with scores on the Emotional Well-Being and Social Well-Being subscales of the Mental Health Continuum -Short Form and the Satisfaction with Life Scale, as well as its medium to large negative correlation with scores on the Patient Health Questionnaire -9, may indicate that a high sense of purpose can also be associated with general wellness, including high hedonic well-being, and may perhaps even be a protective factor against the development of psychological illness. However, the data at hand are correlational and such causal relationships will have to be confirmed in experimental studies. The higher correlations between scores on the Sense of Purpose factor and the criterion scales could, however, also have been a product of the specific selection of criterion scales that were included in this study. Based on the preliminary findings about the QEWB's multidimensionality from this study, a first step towards developing a better understanding of how the different dimensions of EWB measured by the QEWB fits together, would be to include a broader variety of EWB scales in the research battery. In particular, scales from the EWB literature that are theoretically related to the various dimensions of the QEWB, as mentioned in the discussion above, need to be included.
Limitations and directions for future research
This study had some limitations. Firstly, the sample in this study had restrictions. The entire sample consisted of university students, who were, although ethnically diverse, homogeneous in terms of educational background. Although the sample was comparable to Waterman et al.'s (2010) exclusively student samples, future research should validate the scale for a broader population. The sample was a convenience sample, making inference to other groups impossible. However, the study still provides valuable preliminary information about the validity of the scale. Secondly, the QEWB and all criterion measures were self-report measures and behavioural measures of the constructs will be valuable. Thirdly, this study did not include specifically a cross-cultural evaluation of the applicability of Waterman et al.'s conceptualisation of EWB within the South African context. Investigation of the cross-cultural applicability of the scale in the diverse cultural groups in South Africa will be of much value.
Conclusions
In summary, explicating the nature and concomitants of EWB is currently at the forefront of research on a fulfilling life and functioning well. However, as indicated by Waterman et al. (2010) , the strength of research conducted on constructs is dependent on the quality of instrumentation. The current study contributed to a further validation of the QEWB, and highlighted its multidimensional structure. Further evaluation of the scale on theoretical and empirical levels will guide the adaptation of the current scale, also specifically for applicability within the South African multicultural context. We recommend a meticulous investigation of the scale on item level, focusing on univariate psychometric properties and on the performance of the items via item response theory. Findings with regard to the multidimensionality of the scale have to be cross-validated in other studies and scrutinised on both theoretical and empirical levels with consideration of the socio-cultural context.
